CRISPR/Cas9 engineering of ERK5 identifies its FAK/PYK2 dependent role in adhesion-mediated cell survival.
Extracellular signal-regulated kinase 5 (ERK5) is now considered a key regulator of breast cancer cell proliferation, migration and invasion. It is also implicated in growth factor induced anti-apoptotic signaling. But its contribution to adhesion-induced survival signaling is not clear. In the present study, using CRISPR/Cas9 editing, we knocked-out ERK5 expression in several cancer cell lines. Then MDA-MB 231 breast cancer cells lacking ERK5 were used to understand its role in adhesion-mediated cell viability. We demonstrated that ERK5 deficient cells exhibited reduced cell attachment to matrix proteins fibronectin and vitronectin. The adhesion ability of these cells was further reduced upon chemical inhibition of focal adhesion kinase (FAK) and proline-rich tyrosine kinase 2 (PYK2) by PF 431396. FAK/PYK2 inhibited ERK5 knock-out cells also showed markedly reduced cell-viability and increased apoptotic signaling. This was evident from the detection of cleaved PARP and caspase 9 in these cells. Thus, our data suggests a FAK/PYK2 regulated pro-survival role of ERK5 in response to cell adhesion.